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Fractionated Chief Cells 
Fig. 2. Immunofluorescent Staining of Gastric Mucosal Cells and Fractionated 
Chief Cells Using Pepsinogen Antibody 
After fixation with 10 % formalin, the cells were incubated with diluted rabbit 
anti-pepsinogen antiserum (1:lOOO) in phosphate buffered saline (pH 7A) containing O 3 
~~･ Triton X-100 at 4 ~ for 24 h They were then incubated with FITC-conjugated goat 
antirabbit lgG (1 : 100) in phosphate buffered saline (pH 7 4) containing O 3 % Triton 
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Fig. 5. Effects of Secretagogues on Pepsinogen Secretion from Chief Cells 
Cells were incubated with carbachol (e), CCK-8 (A), forskolin (U~ ), secretin (A), 
histamine (BE), and gastrin ([]) for 30 min at 37 ~, and then pepsinogen in a mediulr]-
was measured by ELISA. Each valu*~ is the mean :!: S.E. of five separate experiments. 
a) p<0.05, b) p<0.01 . 
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Fig. 6. F._.;･~fe_,cts of Adrenergic Reagents on Pepsinogen Secretion from Chief Cells 
Cel!s 'were incubated with epinephrine (e), norepinephrine (O), phenylephrine (A), 
isopre~ereno,_1 (A), for 30 min at 37 ~C, and then pepsinogen in a medium was measured 
b:v ELtS.,*~. Each value is the mean ~ S.E. of five separate experiments. a) p<0.05, b) 
p<0.0 i . 
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Fig. 7. EffectS Of Secretagogues on Cytosolic Free Ca2+ Concentration ([Ca2+]i) in Chief Cells 
Fluorescence of fura-2 Ioaded cells (2 X I06 cells/ml) at 500 nm was measured by excitation at 340 and 380 nm 
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Fig. 8. Dosp--Response Curves of [Ca2+]i Increase and Pepsinogen Secretion 
Induced b'..,' Carbachol (A) and CCK-8 (B) 
2+ Maximum responses in rCa Ji increase were obtained with a concentration of I X 10~ 
M carbac*'~.'o~. or I X 10~s M CCK-8. [Ca Ji increase is expressed as percentage ofthe 2+ 
maximun~ response. For the measurement of pepsinogen secretion, cells *~..'ere incubated 
with carbachol or CCK-8 for 30 min and separated ,~,,-or~~ ':1' mediu?_n by decr,'_~tation and 
centrifu_*..-ation. Each value of pepsinogen secretion. is ".;~e mean i S.E. fro*".~ fi~'e separat~i, 
experi**",~ents. 
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Fig. 1 3. Effects of Carbachol, CCK-8. Histamine and Tetragastrin on IF and Pepsinogen Secretion in Rat Gastric 
Perf u sion 
Isotonic phosphate buffer (pH 6.8) was perfused at the rate of 0.05 ml/min, and a perfusate was collected every 20 min. The indicated 
doses of chemicals (A, carbachol 5 uglkg; B , CCK-8 5 ug/kg; C, histamine 500 ug/kg; D, tetragastrin 10 uglkg) were injected 


























Table 2. Contents of IF and CblBinding Protein in Some Tissues and Serum 
Tissue 
IF 









0.004 ~ 0.000 
6.353 i I .424 
2.372 i 0.514 
0.078 ~ 0.01 3 
0.599 i 0.1 93 
0.41 3 * 0.063 
1 .71 O ~ 0.262 
1 .502 ~ 0.1 57 
0.1 68 ~: 0.043 
o. 1 56 ~ 0.054 
0.073 d~ 0.009 
0.081 * 0.014 
Each value is the mean :!~ S.E. of three experiments. 
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Fig. 15. Dose-Response Curves for the Effects of Some Secretagogues of 
IF Secretion from Cultured Chief Cells 
Cells were incubated with some secretagogues for I h at 37 ~C . IF secretion is 
expressed as % of total IF that was estimated after freezing and thawing of cultured 
chief cells. Each value is the mean d: S.E. of four separate experiments. 
Symbols: O, carbachol; 15, histamine; A, CCK-8; O, tetragastrin; [], A23187; 
































































































































































































































Table 4. Effects of Somatostatin on Pepsin Secretion Induced by Secretagogues 










5.0 pg / kg 
CCK-8 
5.7 pg / kg 
5.73 3.94 5.55 d~ 0.68 t 0.37 :t 1.25 :t 
2 .8 9 2. 62 4.89 
:~: 1.44 ~: 0.69 :!: 0.33 _ + 




5. 1 6 
0.85
1 .97 
:t: 0.31 :!: 
2.91 
: .22 :!: 
3.30 










0.5 mg / kg 2.90 1 .87 2.33 ~ 0.37 ~ 0.43 :!~ 0.94 ~: 2.40 0.76 
1 .03 
:!: 0.26 t: 
1.14 
0.35 
2 . 52 
:2: 1.12 -+ 
1 .39 
0.65 
Pentagastrin 5.59 2.39 5.36 10pg / kg +_ 2.02 :t 0.67 ~E 1.51 2.08 t 0.63 
6. 24 
:~ 3.14 -+ 
1 .44 
o . 49 
4.47 
:~: 1.04 _ + 
2.20 
o . 40 
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Fig. 18. Effects of Somatostatin on Carbachol- and CCK-8-Induced [Ca 
or without Ca2+ (B ) 
After preincubation with somatostatin for I min in medium with or without C a2. 
carbachol or CCK-8 were measured. 
f A 
carbachol 
(1 xl cr5 M) 
somatostatin (1 xl 0~6 M) 
?
CCK-8 (i xl cr9 M) (1 xl or9 M) 
somatostatin (1 xl 0~6 M) 
2+ Ji Increase in Chief Cells in the Medium with (A) 
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Fig. 29. Effects of Atropine or Lorglumide on Pepsinogen Secretion, [Ca2+]i 
Increase and Secretin-Induced CAMP Production Reduced by Carbachol or 
CCK-8 
[Ca2']i increase (~), pepsinogen secretion (O) and cellular CAMP decrease (e) are 
expressed as percentage of the responses to carbachol (1 X 10~4 M) (A) or CCK-8 
(1 X 10~8 M) (B). Values of pepsinogen secretion and cellular CAMP decrease are the 
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Fig. 3 1 . Effects of Some Concentrations of Secretin and Combinations of 
Secretin with Other Secretagogues on Pepsinogen and Acid Secretion in Rat 
Gastric Perfusion 
Secretin and other secretagogues were singly and continuously injected through the 
femoral vein, respectively. Perfusion rate was 0.5 ml/min, and perfusate was collected 
every 10 min. An injection of saline (O) or secretin (e) is shown at an arrow. The 
indicated doses of chemicals are as follows: A, secretin 5, 10 and 20 uglkg; B, secretin 
10 ug/kg, tetragastrin 10 ug/kg/h; C, secretin 10 ug/kg, histamine 500 ug/kg/h; D, secretin 
10 ug/kg, carbachol 7.5 ug/kg/h; E, secretin 10 uglkg, CCK-8 5 ug/kg/h. Each value is the 
mean ~ S.E. of four separate experiments. 
histamine l~. ~:~~~ l~~~~f~EE~~H~~ ~ O) pepslnogen ~~¥7~; ~;~lJ~~ ~f~~~･~ f,_~~~>~. 
'~~t ~ ~;~{~,~~:=L"~~~~~~L f~~~~~ secretin ~~~~i~t~ ~ pepsinogen ~~*~~~~~4~~~~ Uf._-. 
)~. ~{~~~~~~~~C~5V+C i~ secretin ~~~i~IC ~ ~ tetragastrin O)f~;~ ~ft~,~,"~~~}C~~ 
30 - 40 % ~~~iJ ~. histamlne ~)f~fiFI~~~~~~ 1 7~//i ~~tf_~ e~~~)O ~ 
(Fig. 31 B.C). Pepsinogen ~~¥~~~~f~IJj~~~~) carbachol ~ CCK-8 a)t~,fy"=*"~t~"i~eC 
~~V~~ secretin i~ carbachol ~(~ CCK-8 }C ~ ~ pepsin ~j¥~~~~~~~*~0~~tt..-
(Fig. 31 D.E). 












































































































































































































































































































Ste I . Immobilization 
+ primary antibody ( I p g / 100 p I / well) 
37 ~C, 1.5 h or4 ~), 18 h 
wash 3 times with 0.05 % Tween 20 containing saline 
Ste 2. Blockin 
+ O. I % BSA and 0.05 % Tween 20 in phosphate buffered saline 
(100 p I / well) 
37 ~C, 30 min 
Ste 3. Sam lin 
+ sample (100 // I / well) 
37 ~C, 30 min 
wash as described above 
Ste 4. Sandwich 
+ secondary antibody (1 /1 g / 100 /! I / well) 
37 ~C, 40 min 
wash as described above 
Ste 5. Avidin-Biotin Com lex 
+ horseradish peroxidase avidin D (0.5 /1 g / 100 /f I / well) 
37 ~C, 40 min 
wash as described above 
Ste 6. Enz me Reaction 
+ substrate: 0.04 % o-phenylenediamine and 0.6 % H202 containing O. I M 
citrate buffer (pH 5.0) ( 100 p I / well) 
reaction time: 10 min 
+ stopper: 2 M H2S04 (50 p I / well) 
measurement: absorbance at 490 nm 
- 68 ~ 
！0．ラット胃内灌流法
　体重約200－250gのラットを24時間絶食後、ウレタン麻酔下にGhosh＆
Schi1dの方法に準じて手術を行った84）。灌流液に生理食塩水を用いペリスタポ
ンプにて灌流し、薬物は股静脈より投与した。胃を通った灌流液のpepsin活性
を測定し、㎜itで表わし、酸分泌量はpHメーターを用いて酸の中和に消費され
るo．02NNaOHの量から換算し、H＋岬q／timeとして求めた。
1nfusion　pump
噺物
》　　ζ
ダ
心
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ユ1．Pepsin活性の測定
　Hemoglobinを基質として用いたA篶son等の変法に準じて行った85）。すなわ
ち、サンプル100μ1を2％hemoglobin溶液（pH1．8）と混合して37℃、lO
minインキュベートし、5％TCA5mlを加え反応を停止した。遠心後、上清の
280nmにおける吸光度を測定しl　min当りに吸光度を1．o上昇させるpepsin
量を1unitとして換算した。
ユ2．Coba1amin－binding　protein　capacity　assay86）
　試料500μを4mg／m1BSAを含む0．1Mphosphatebuffer（PH7．4）200μ
と混合し室温で20min放置する。次に、ピ4C］一Cyanocobalamin（14C－Cb1）lo
叫（約11000dpm）を加え室温で20min反応させた。5％活性炭（Norit
SX－3）、1％BSAを含む0．1Mphosphatebuffer（PH7．4）500μ1を加え室温
で15min放置させ9000×8，20min遠心分離し、上清1mlを液体シンチレー
ションカウンターで測定した。活性はCb1－bindi㎎proteinがlngのCb1と結
合する量を1unit（bound）とした。
13．ラット胃からのIFの精製87）
　ラット胃ホモジネートの遠心分離した上清をスペーサーとして
3－chlompropy1a㎜iηeでCN－Cblを結合させたSepharose4Bアフィニティーク
ロマトグラフィーにサンプリングし、カラムを洗浄後、7．5M　guanid1ne
hydroch1orideを含む0．1Mphosphatebufferで溶出させた。次に、IF分画を
透析、凍結乾燥後、Sephadex　G－75を用いゲル濾過し精製した。精製したIFを
SDS－PAGEにて単一でラットIF標準品と同一バンドであることを確認した。
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14．ラットIFのavidiトbiotiηcomp1exenzyme1inked
　　　immuΩosorbe耐assay（abc』LISA）系を用いた定量
　実験9の方法に準じ定量法を確立した。すなわち、実験ユ3により精製した
IFを用いIF抗血清を常法どうり作成した。得られた抗体はラットIF標準品、
精製IF、胃粘膜ホモジネートとのウェスタンブロットにより57kDaに単一の
同一バンドであることを確認した39）。抗血清を硫安分画、DEAE－ce11uloseカラ
ムクロマトグラフィーにてIgG分画にまで精製し40μ9／mlに希釈したもの
を第！次抗体として98we11ELISA用プレートに固相化した、。dimethy1－
s雌oxideに溶かしたbiotin－hydroxys㏄cimideと精製されたIgGを混合し、
bi◎宜in化ラットIF　IgGを作製し40μg／mlに希釈したものを第2次抗体として
用いた。この時点では非特異的発色が強く低用量での測定が不可能であったので
リウマトイド因子の存在が推測された。そのため、第2次抗体にウサギ正常IgG
0．3mg／m1を含むbiotin化IF抗体としたところ低用量の測定が可能となり
5X1O’109／100μ1まで測定が可能となった。酵素にperoxidase、基質溶液に
o．6％H．O。，o．2％o－pheny1enediamineを含むci辻ratebuffer、反応停止液に
2MH．SO。を用い、マイクロプレ』トリーダーにて490nmのフィルターを介
し吸光度を測定した。
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